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g °| g^H^I] YANG, YOUNG CHOL 

^BJ^^a^] 690526-1530517 

435-050 

^i] £ Z5A| ^50HEm2&*l 220^ 1201s 

^] KR 

im x\i tH aii42^°i §oii °moi i>oi mmmu a 

QUI£J ^D| = 

^ S oj (oj) 

Plgfgg] 20 S 29,000 g 

p^igg] 11 g 11,000 g 

0>j 0 g 

[^AfS^S] 0 & 0 g 

[t^i] 40,000 m 

im^Mm 1. s^AiSAHAi (£3)_ig 
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6^ SA] oil ^S-^-M . S-^l ^ #7>>q 
H 5U^r 3l*\ oil ^o]r\_ o] qii^ S x] ^1^- 

2>2 71^- ^P-^S ^>JZ, ZL ifl^-ofl o^tf! ^>Z>^ S<## 5fe 27fl^ 

Bfl 7,\ o| olu+. Olufl, 4>zJ^ 5. 0 c}=r ^ 27^2\ Jf^^- o] =L 

3 
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Qt] {SIX COLOR LIQUID CRYSTAL DISPLAY} 

S. 2^- MJ-^ 41 ^1 ^11 OJ ^ 3l*} Q*}^ ^-2^ »11 l^fl 

S. 3 ^ S. 4^- 4^HH1 u}=. ofl^ SlA] ^X] 9] i^^^o] -g-^>^ 

S. 5 ^ 6^- ?A y A ^ 35} 4oll ^Al*> ofl^l ^A] ^>^1 -g- tq-n> H^fl^l^El 

7^- s. soil s.Ai ^^fl^l^ti s.^} vn-vn ' y d# 

^- °1 41 a] ofl oil u\^. ofl^ ^>xl °l 

S. 9^- I^^M ^S^^oll TT^ AH °1 ^7>Ull- M-^ufl^- 
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^# 71^.^^^. ^ 7 cUl oil 3Jolt+. 

<9> ^^o] OJ Hj ~ ^ S.^}^-} ZL Si^- -rr^^ ojwj^ 

(dielectric ani sotropy) # ^>^- i^tl" 1 ^-. ^P1^J"# o] 7} cj]- Jl . 

°1 7 d 7] ^ ^1 7] # ilo^ #^4^^r ^ ^l* 1 -^^^ ^^^r 

5}4># ^^-C}. o]&|*> ofl^ ^A] ^1-^1 ^ ^Cfl7> 7J^*> S^l ^ (flat panel 

display, FPD) ^r°ll A] cfl^^ °] 5} o^A] , o] ^o\}^\^. H^T^E-i (thin film 

transistor, TFT) # ^ ^7-.^ o]-g-f> TFT"LCD7h ol-g-^lJZ SU^t. 

<10> o]^f> ofl^ ^> xl ^- S}^ ^^-2} ^ ^ (R : red), (G: green), ^gj ^ (B : 

blue) °] ^ ^ E-| # a^ v cy>^- ^t^I Jf 7]-*lu+. z> W-S}^^. Al^Aj^- Jg. 

?T>Ce| o]7>H]^- AJlofl °^}c*| (>| &X\ S-^># °3 ^>q- . ^l^^ofl^- ^A} 

# ^I^ct}^- Til o] H^l {5.^ ^rA -tls-^!) , cil ol ^1 Jl# ^^tt}^- til °1 El ^ °1 ^iii 
. Z> JfSj-^oflJ- Tllol EAj ^ c^u}°| dl ol £| -ij SU^r 

7l^EH7> ^-uls]o| oionj oji- ^-s^^l m -y 5:] o^ oij=. s]-^ ^^-oii ^«-sl 

<ll> ^(R), ^ (G) , ^(B)°l ^€^1°1 *cl^& 7\7,]7\ ?X&[. 

°1 ^ ^ €^1# JfSl-4; <I ^HH^. ^til*}^- ^H5tolH (stripe)^ , 
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i ^ *3 ^ms,^. *m (r) , ^ (g) , m°\ ^ ^^^.^ yni^ s. 

x>ol3 (mosaic)^ , <! U^E.^. 3?^^^- ^l^^fl^ «H ^ o> ^ 

^ (R) , ^r^(G). ^ ^ (B) °-l ^ £*>^_°^. Bfl^o}^- (delta) ^ ^-o] 

Si^t- H^^l ^-r-°11^- ^ (R) . ^ (G) , ^ (B)^ ^ € H-i # a^TT}^- A]) 7fl°l 

<12> "ClairVoyante Laboratories"©!! ^ ^- ^ 1^} -n"^*> JZefl 

S.^ ^- ^-Al oil ^ "The PenTile 

Matrix™"^^- ^fl^# ^l^^S 1 ^- °1 H-1 ^O^r^ n^H^^ (PenTile Matrix) 

o} tfs^ *T| 1 oJ| ^ ^ , ^ ol^o>i, ^AHo] ifm^^ o\^°] uil o] E-l # # #o>ol til 
o] t| A]^# «>Ji A-l^ 7llolE-ij# #nH A-l o]7l-El^- >y^oll °l^>ol ^-^^ 

^t- ^^l-^ uflH^ ^ S}^: yfl^# Al-a-crl-T^ SVGA (Super Video Graphics 

Array) ^--51 SlX\ Qt] # ol-g-^]-ol UXGA (Ultra Extended Graphics Array) ^--^l f$^^_ 

JL7\2\ C11 ol Ei ^ S]^°l ^ olol S^l ^l°l ^ >T Ul~§-# Sl^iSl- 

^ ^Al ^l^A-l ZL <3^# ^ 7\JL 

<14> ol^f> ^^)lollA| LCD^- ^1 ^fl^^ol ^-X) si t\ . 
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^ cy}^- 5J# ^H}. ^*fl LCD^- 7 1^. Afl (primary color) ^ ^ (R) . ^ ^ (B) . 

^ (G) °1 ^ E-| 7} ^P-Ulsl JfsJ-^ (subpixel) # S}4: ^ (J>^ <g S*! 

<16> T^^r NTSC (national television system committee), 

EBUfeuropean broadcasting union) ^1 -fl-^ofl^ ^ ^} <^v}~=r 3L^ti\jL w , ^ 

(color coordinate) oil ^ NTSC fl-^ofl^ ^ £q s> ^ >z i^ <£j ^ ufl°] ^°}# S^^> 
Jl ?JM . NTSC ^^fl^l-^- 7,^^^ 90% S^^>^ *1 10% 

<17> tl^-ol^ LCD^fr o}^^} NTSC ^ 7fl^ ^ 70% ^ S.^M1 & 

<18> ol^f> t^^# ^-^-^71 ^^l-o^ 2]^-ofl^. R, G, B olSL)6(l Alo>(cyan), ^HQe}- 

(magenta) ^ ic^ (yellow)# ^7>*> 6^!^^^. ^S^H ^^^©l <3 ^# S.^Kn 

Ol T-l 

<19> cjl-7,1 n_> . AH ^ #7^1-^- H_>13 flS.^ ^0\7,}^ ^-7-117} 

<20> It^^Al , -H- Ol OjJ=Lj7 7.} 7l#^l ^Ml^ ^ 

#7>Al^ ^ oi^- 6^fl <^ S^l ^11- 7^1-g-or^- 3? ol . 
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<21> ol ^ f> 7]#^ O] =7] ^^1 t> €^HH1 ofl^ ^ ^>x] 

^- ^^fl^ tifl ( I^ ^^l S]-^# i^^Ji, ^"71 ^-^^ S]-^ y A y A^r °]^t> 

7111 ^ . #7l 7i]l ^>°1 ^iLS HH^JS.^- 7112 

^ 7113 f>°l ^fS^# S^fr}^ , >y-7l 711 1 V\A »13 ^-S^^r A\\ ^ 7fl2 ^ 

^ ^-Sj-^^. ol^-^^ oij7, ^>7l 711 1 ^K4^4 <^7l 7112 ^TlHl 
ol 

<22> A>7l 711 1 ^ -^Sl-^-b Z|Z> Ol^-l^ A>zHgolJl D^^^^ O] -L-^ ^ o] 

<23> Ojltfl, 4>7l 7)U f>°l 4-21-^:51 ^711^^- ^ « 0 >*> 1 ^ ^ ol^ 

<24> A> 7 ] 711 1 ^1 ^-Sl-^l^- ^1^1, ^^1 ^ ^-^1 ^f^^# ^f^ji , ^7] 7112 ^1 

<25> A>7l 7)12 ^Hl^" 4- Si- 4:^- A l °> , ^1^1 ^ -*fSl-;£# atJ-cr}^- ^Jol U>^"^1 

<26> A>7l 7l#^] ^1-7111- o]-7l ^ ^^1 ^ ^^HHl ofl^ ^ ,^ 

°]^*> t> ^ #°J sj-^. 4>>7l tL^^§ §ajo S 5^^711 yfl^l^ 

711 1 ^-Sl-rii ^ ^>°1 7)12 ^fS^^l- Z>Z> ifV^i- ^-^°1 Sl-4:^-^.^ o] =^ 

t]ts\ ^ j=q ^Efl^ Bfl<i=l si-^ tiH°J, 2*^.^1 ^71 si-^oii 711 °1H 
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<27> # ^f>7T>IT| . >y-7] Z> S}^i^ S}^: ^^5Zf i^J-Jl, A>7l 

^^ht. 7-111 7i]2 ^fS^^- ^1 1 ^f^^^f X|2 -^J^ 

A 9X51. ^\ XI 1 #7] XI 2 *J"7fl oil aW. 

<28> ^>7l #° 0 > ^fS^^ir Z>Z> Ol^-^ ^>ZMgojj7 ^ D>#^## ol# ^ . 

<29> Olufl, 4>7l foj JfsJ-^ ^1^ og ^J=. H>e>o^^ flflol ol# ^ ol 

<so> -y-7i 7iii ^- s^^- ^ ^ m ifs^# sf]-^}jz, #71 XI 2 ^3" 

<31> ^-*f*> #JZ^ Mj-^o] ^Al Oil ofl tflo}°] *r ^^Ol -#o^ 7l# 

53^. ^XMi 3X1# #^>^ ^<>ll ufleil^^- ^^*> ^ ^f^# ^SUh 

^ oil " SU^zr ^-r-^r °>M^ a «-^-ol oi^. ^ifS. Ji*v^c^. u_KH^ 

«.«-Ol "H^ ^oll" olU+Jl m uflofl^ #7joll if^-Ol °l^r ?}# 

<33> Ol Xl S. Tih^ oj ^AHHl Ttl-=. ofl^ ^ Al ^>xl OH ^0>Ol #JZ^ 

xi*>xi ^tm. 
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<34> ^ 1°. ^^3] 41 X\ ofl oil <^ 43^1^ #^"^olJZ, S. 2^- 

41^1 °fl °fl ofl^ S X] if^^Oll S]^^0]TZ}. 

<35> ^ lofl ^X]*> Hi- 3} ^-O] , Mj-^S] f> 41 A] Oil °11 0J 3 4! S A 1 43" ^1 ^ ^ 43 

^A|^ ^^^11 (liquid crystal panel assembly) (300) ^ ofl <3^=1 y\] o] 

(400), tflolE-1 (500) . tilojtl ^-=-^f (500)oll £1^=1 7ll^ 41 °> ^ 43 ^ (800) a 
el JZ ol## t>\^r 41 5: »1 °1 ^ (600) # Iftft} . 

<se> qii^ ^Al^ ^H^l (300)^- %7\ m^-^. # *fl 415:41 (Gi-G n . 

D r D m )i4 °1 °11 SJ _E.nl tflef mn^. ^tt^ ^-S]-^# i^?_> 

<s?> ^A] 41^:41 (Gi-G n . Di-D m ) ~ 711 oiE 415: ("^-^ 41^"^J1^ 43") 1- 41 
^ 7flolH41 (G r G n )3zf tilojEi 415:1- 41 ^^4r fll °1 ^ 415:41 til°1^41 

(D r D m )# »1 °1 ^.41 (Gi~G n ) ~ tfl^f m ^©1 Sli^Dl ^57} 713 

^^-Jl (D r D m ) tflsf 1 ^tHfo.^ ^<>l Si.°Dl -M^^ ^ 

<38> z> jf 3]-^^. s^l 415:41 (G r G n , D r D m )oll °5^=1 ^Y143 ^^(0)^1- °H1 ^1 

=] qfl^j ^-^7] (liquid crystal capacitor) (C LC ) ^ ^4}7l (storage 

capacitor) (C ST ) # S4^4M. -rM ^4P1 (C ST ) 4r €4^1 *W - oi^ 

< 39 > ^43 (Q)^ S^l^ (100) oil ^-Wl5l°l . 43"^} zt ^] 

°1 ^> ^ ^ ?A 7 A XlolH^j (G r G n ) ^ tilolE]41 (D r D m ) <H| ?! il =1 °3 5U4L 

^. #^ ^44r OJ 343 (C LC ) ^ -SM ^417] (c ST )ofl <$^s\o] 
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< 40 > qii^j (C LC ) ^- n}Jf S^l^ (100) °] SJ--A. *\^- (190) 2} 4^ ^^1^(200)°] 

^ (270) # ^ ^ r ^. o]-^ ^ ^(190, 270) A r ojo] o_h^ (3) °. o.^^ 
^l^fM. S]- 4: (190) -g- ^7-\ (Q)ofl 03^=1^ ^^-(270)-^- AT-Jf S 

A] ^ (200) S] ^o\\ ^ 5] ^ oij7 M ^o>(V com )# oin^^-. 20^^ 
^ ^l^-(270)ol ^-Jf SAl^-(100)ofl ^U]^^ ^-f ^ ojnflofl^- - 

(190, 270)o] Aj«j n_l^-cH^lu}. 

<4l> °-t>1 ^-^7l(C ST )^- f>\^ SAl^(100)ofl ig7fl°l Al^^f^Al^l £>#) 

2} S]-^ ^^-(190)01 #^^CH Dl-LO^lD} Ol ^flo] Al^^ofl^- ^ ^ (V com ) *\ 

^ ^ ofl^l ^^-ol ?]7l-^tt. J^M" -rf^l ^-^7l(C 3T )^- 5} 4: ^^-(190)0] ^ <*| *fl 
# ^<2] ^uf TllolHAj^ ^Sjol 0 1^°1^ t Si^t. 

<42> , AH ^-^cjpl Z> -f 5^7^ Afl S>M ^ ^}cr| 

°> ^1^1, °l^r ^^-(190)oll rfl~§-cj^ <g ^ ofl ^ ah , ^-ah p ^ ah ^ ^ o> (cyan) , 

ic^l (ye 1 low) . (magenta)-^ Afl (230) fr ^-Hl t!" -2.^*1 7>%-^>u}. n> 

^ tflA] liHAH (^^- J=-^ ^-Uim ^ SM. 

<43> 2ofl^ AH (230) SAl^- (200)^ ofl^ <^ ofl ^ ^ S] ol^n> o] 

5}^- *>4- S ^l^ (100) °] ^^"(190) ^ ol-sflofl Aj ^j- 01 ^ 

<44> AH & ^ ( 2 30) o| x» a> o. AV^AHOI -^j AH (red) , (green) ^ ^ ^ (blue) 
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<46> o>5flofl^^- Z> ZL ^ ^Hl ^ ^fS]-^ . ^ 

Sj- el-T^ , S.*! ^-31^- "^1^1 R, G, B, C, W. Y|| Al-g-*>rq- 

<47> qfl^ ^A] 3f ^^1(300)^1 ^ S^l^ (100, 200) # ^'>iS. ^M--^ U]-^ T^ofl^- 

<48> 711^ *|oJ- A <§^-^f (800) ^- S^^l -f^^Hf *J-S|=1 j= ^a] ^ ^ ^ oT-^. ^ 

^*>^-. t ^ ^ ^ ^ (V com ) oil cfl^o^ oJ°] 7>7-.l f> ^ 

<49> 711 °1 H ^^Jf (400) ^- ^^IM1(300)°1 7flolH^j (G!-G n )o(l ( >| 

^ *f^*ftl^ TflolH ^oj(v on )5Zf 711 olH i£ ^^(V off )^l ol^oi^i X| 

olH TllolH^l (G r G n )o|l 

<50> uil ol Ei ^-=-^f (500) ^ S^l ^ ^ *fl (300) ^ ril o] El *\ (D^DJ ofl °5 1 =] °i 

711^: sgjg «. ( 800 ) El °] 711^ tilolEl ^l^^i sj-^ofl o]7> 

^ ^3 ^ sl^S ol -cH xlu^. 

<5i> ^li 711 °1 (600) TflolH n 2 -^ (400) §3 tilolEl ^^r-tf (500) ^ ;*fl 

o^}^ ^[o\ Alif *3^}o}. ^ oH^to>^- 711 o| ^# ^1 °1 H n 2 -^ (400) gJ ril ol 

B-l ^-§4- (500) oil XI 

<52> °1 ^ t> 9] S. M tfl^o^ ^ ^M1^>711 ^^t_>^. 

32-12 



<53> A] ^ ^1 o] ^ (600) Xl o\ ^}*1 RGB <g 

^]^(R, G, B) gJ o] oj XI ^ c)}^- XI »i ^2, °11# ^ AIje 

( V sync)^ ^ ^1 ^(H sync ), nfl o] m (MCLK) , til o| E-| ol ofl o| ^- >y^(DE) ^# 

xi^-«>^i-. xi <h (600) ^ xi o\ 7i^^ 7floiH xi°i (contd 

^ dlolE] XI (C0NT2) -$^Kn <§ ^ ^ (R , G, B) # S>M^ ^ 

XI (300) ^ 3i^o\] 6^ c g ^ ^ ^ 4 1 , Xl°l -y^ 

(CONTl)l- TflolH ^-s- (400) ^. tfljitfl Jl £fl o] El *fl c>| A] (C0NT2) ■£} <3 4 1 " 

^]^(R', G", B". C, M , Y)^- tilojE] ^-=-^f (500) S tfli^flct. ^S^S ^-H] 

^^-oll^. ^^f_> Dl-XJt^ t^^\ ^ ^JE^. ^^^1-0^ Cfloltl «- (500) ^ ifl j£ 

<54> 711 °1 H XI cH (C0NT1) ^- 711 o] e € ^ (XI °1 H ^°=|- n 2 -^!) ^ M ^ 

# *1 ^1 ^ ^l ^l^(STV), 711 °1 H Hi^l ik^ ^1X# XI ^ ct}^- 711 

ol ^ ^ (CPV) ^ XI ol H ^^^1 ^# #^ olollol^- X} ^ (0E) # 

<55> tflolE-1 XI >y j£ (C0NT2) ^- c $ J c} til ol El (R ' , G". B". C. M. Y) °1 A] ^ # 

A *1 ^-71 Al ^ (STH) 2} til ol El ^ (D r D m ) ofl cfl ^ til ol El ^ °J-# oJ 7 ].^ 

Ht^- ^]^(L0AD), « ^l^-(V com )o11 tfl*}- tflolEi ^ovo^ ^ (o] ^ ^ o > 

(Jll ufl*> m o] e-| ^1 ^-^!"# #o^ "ufl o] e-| <H -y-o] ^-Aj "oj e| ^>)# u>^i a] 7l ^- y> 

^ ^Ti(RVS) ^ tilolEl ^1 J£ (HCLK) afM. 

<56> fll ol El ^-^-Jf (500) ^- *\ si XI <H «- (600) ^^-tl °1 cil ol El XH ^2 (C0NT2) ofl u} 

^ *3^1 ^-Sl-^oll cH-^^i- <$+r tilolEl (R'_ G', B'. C, M , Y) # ^Kfl^ ^^«>o> 

32-13 



^1HHA1?1J7, 7^ *\<Q Ag^ *L (800)^^-^°] >fl^ - z> <gA> tflolt-l (R\ 

G". B\ C. M. Y)ofl tfl-g-cy}^- t4|^ *\ °J# AjTyi^Vo^^ , <g ^> cflolElGf. G' , B" . 
C. M. Y)# sfl^- cflolti ^Sf-®^ ^f^l-JZ, o]§ crfl^- rilojE^ (D r D m )ofl ol7>*>c+. 
<57> 711 °1 ^ (400) ^ ^11 *H°1^ (600) ^.^-E-i °] »1 o] o| Aj (C0NT1) ofl u} 

St Tfl olH ^MV on )# 7flolH^ (Gi"G n ) oil ^>e>o^ ol 7flolH^ (G!-G n )ofl <*\^% 

r£A}(Q)# ^^l?!^ tflolE^ (Dj-Djofl °l7}^ tfl o] E] ^^©1 ^^-^ 
^ i-^l (Q)# #o}o^ oH^t ^s^^l ol^nt. 
<58> ^-Sl-^oll o]7>s1 Uil o] Ei ^1^-IZl- -g-§- ^ ^ (V com ) «1 *J-ojJ- ofl^ ^7l(C LC )^ 

#3 ^ S^Ji <H <iJ-ilSA-| M-El-y-C+. ofl^! ^-X^-g- S]-^ ^oJ-°l 3.71 Oil 

a °hi tq-si- °a ^ # o) # #^ei-^- ^^tm. °i^ 

< 59 > 1 ^Jg ^71 (^i- »1H") ^§-71 A]^(H sync ) 5 cflolE] oloflo]^- A]^( DE ) ^ 

olH #^(CPV)£l -r7l]7> AlM^ til ol El (500) 2} 7]} o] J= *f (400) ^ 1} 

# ^ -^-Sl-^oll mlo^ ^-oj*> Sr^># u>^-f>uq-. ol ^ « 0 U_jo S: ^tllol 
(frame) S.~ XI ol H^j (G r G n ) ofl tfl^-o} ^1^. Xl °1 H ^1 (V on ) # 9j7>*> 

n.J=- Jf si-^oii cil ol E-| ^i°j-# ^ 7}t>l^l- . t_> H^l ( y °1 tt-S- Ht11°J°l A l^t 

5\5L ^ 4- Stroll ol 7>5l^- dlolE-1 *\<Q2] ^-^ol ol ^ HSll^^l^ °1 ^-^4 «_>ql7} 
51^^- TflolEi (500)o11 9J7>51^- w_>^ -yjl(RVS)^l ^7} *fl o] ^ cj. (-s^ oj 

") . oinn ^ H^il^ LfloiiAi^ y>^i a] ^ (rvs) °i s-^! oil ici-ei- mi oi ei >j ^- s 
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n}ct| j^^^. tflolE-1 *\<£2l y^^iM- ("^^ ^^"J. t> S]-^*<*!°11 °]7}5]^- til 

<60> t_>^ , l^^l t> 41 A] ofl en] A] ^- ^^A, ^-AH , ^ ^ JfS^ (R, G, B) ^ ^ 

V\] X\ o} _ D^E} ^ ii^°l ^-S}^ (C, M, Y) 7} 7}^r , W ^M"^ 

ol^D^ , ol^*> 67fl ^-S]^^l tfflAlofl Ui\^\o] %>J1^ e>o^ a>»1^1 ^SH}. 

<ei> s. 3 ^ S. 4# ^J-Ji*}^, ^- AJ A] ofl oil 3l*\ ^1^- ^l^'U ^flH^^ 

^Bfl^ ^ AH _ jgJXH ^-AH^ -SfS^fR, B, G) 3} X\ o> _ T=!>^1 , ii^°l ^fSH; (C. M . 
Y)7> BfllH]o1 olC+. D>^1^ JfS^(M) tfl ^ 6(1 ^-Sh£ (W) 7}- Ufl 1 5] ^ ol 

<62> tH^M Afl-A>o^ S-A1 # Dj^] 7fl5f*] 

<63> Z> AHA>j=l ^51]-^- (dominant wavelength) JA^. ^^^1^, AH A>o] flS.^- ^^^d\] 

A-]S] Alpl (intensity) oil ^1*>°^ ^ ^ ^ - °1 ^ ^^HUH AH^-ofl JfS}^ 

1!^ flS.il ^A-l# ufl^l ^ AH , , Al o> _ 3=. ah -SfS^fW, Y, C, G)°l ^o1t^ = 

^AH (B) 7\ 7p 6 > fl^7> ^+J7, Al AH ^ D^E} (G , M) ^- ZL ^1M1 ^rf> 

<64> ^ 3 ^ c 4^. T^VTgol 15} MX\d]]6\] U\^L ofl^l ^A} ^ 7] 2] ^T^A 

<65> 3 ^ S. 4o11 B\9-} 7}o] _ iflo^ -tf Sl-Ji^- 2>2 71S. 

^}J2, a 71-^-dHl ol^-tN a>z>^ ^ 27H °1 ^-^7} Hfl Alslo^ oj uq. olnfl 

, ol^-i^ A>zi-^ S. c ^# 5>^r 2711 °-l ^-S]-^^- ol n^a^ol 5} tq-. ol^*> 
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n 2 -^^ ^oH , S]-^ -^-^ol %H>^ ^t}^ nflH^^ n 2 -^^ ^1 # Xl~g-t> 

<66> Tt|-eJ->H X|l uflX ^14 (PX1-PX4)^- 27fl£] ^3}- 27flS] <*ofl ^ $\t]-5\5L. ZL 

o]^^_ -y-Z>fJ 9\ 7]} 5 ^ XI 6 ^-5^ (PX5 , PX6) 7> Uti^l^^K ^ 3<A] ^A]^} 
^15 ^ ^16 JfShi: (PX5, PX6)^r 15 ^^^-S Hfl ^ S. 4ofl ^A]*} X|5 ^ 

XI 6 (PX5, PX6)^- c i «o V ^ii^ afl^^l °1 oirq-. it^Al ^ 3^1 All 5 

(PX5) XI 6 ^fSj-di (PX6) 2] ^Tfl*!^ ^-Sj-^ ^ ^0]^ ^^l^jl^ U *1 ^KH . «]-tfl 
^ S. 4 oil ^Al*> ^15 JfS]-^ (PX5)^- All 6 4^ (PX6) °) ^Ml Aj ^ Jf s]-^ <g A]-ol°] 

<67> olei*]- ^-^°W*\ . XU ^1 XI 6 (PX5-PX6)ofl tfl*]- AH (230)5] AHAl-^ 

^AH s ^XH ^ ^AH( R> G> B ) ?4 A] o_> , D>5]E^ ^ ^(C, M. Y)Oj ZjZj AltflSjUt. 
Ojnfl, Z> AHAl-o^ ufl^^. Z> AH oj AH jn^j ^ AH ^ M Jl^o} ^^*>U}. 

<68> Ol XII S- 1^°] AJ A] o]} o\] n}=. °_fl;gj ^A] -$7-] °] H>^> it A] -^S] ^A]} 

< 69 > c 5 c 6 o. z>z> ^ 317} ^ 4 o11 ^. A] t_> SAl ^l^t H^H A] -^Ei 

nq-el- ^Al*> t+^^oju}. 

<70> ^-^f_> -tt-^ frflS ol^.o|^l ^05 71^(110) ^ofl 7\}o) EAj (gate 

line) (121)1^ ^-^-^ -^-Al ^^-Aj (storage electrode line) (131) oj «j A^ o| oji}. 
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<?i> z> TllolH^i (121)^- *3 ^l^SL^. °J.o ^J=- ^ ^^^-^ 

TflolE 7 ^^r (gate electrode) (124) # o]=^- ^ft*>u}. 
<72> ^^-^(131)-^- 4-^- (133) ?4 ^#5.^- ^f^- (133) S] zj- ^ i^^E-i 

ii^ ^-#f_> (135) # S^**!}. 

<?3> TllolH^ (121) §J -rr*l (131)^- Al^f Al Al Til <I ^+ , Ag3} 

Ag t, 1 "^- U+tH^ Ag 7fl<I Mo^ Mo ta v ^" U+tH^ Mo Tfl <i . Cr . Ti . Ta 

iff ^^f^^r ^lolH^j (121) 3f -fMl ^^(131)°] ^li 

#^ T ^-g- ^1 (resistivity) °] . s.^ Al Tfl 1 

^ ^^r Ag 7)1 <I ^^SL^. o]^o]X\r\_ o] 9}^ ^ . ^ , ^1 

ITO(indium tin oxide) IZO(indium zinc oxide) -2}-^ ^ , 5}*>^ , ^ 7] ^ ^ # 

^°1 -r-^rtl #H , ol^-Eil^ Ti, Ta, Cr , Mo Till ^ii^ e>^- 

4,>Jf^ Cr/Al-Nd # 3JM . 

<74> 711 (121)iz]- ^-^1 (131)3 ^A}7^j &_°d1 ^^^ofl tfl*> 

Z>^ 30°~80°ol ^Jo] 

<75> 7(101^^(121)3}- ^^-^j (131) ^rHl^- ^s]-^.^ (siNX) tiHH^. Ttl 

H (gate insulating layer) (140) o] ^^^0} oir^. 

<76> TflolH ^ol^j (140) 4 >J f°ll^- ^r^s} (hydrogenated amorphous 

silicon) °1 J^o] w>S.^l (151) 7} ^^Hlo] 01 ^jtg «_>S.7^1 

(151)^ 7fl^ «>%>^.^ «*o} oio^ ol^JfE-1 ^-^°1 ##4- (extension) (154) 
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y\ TflolH 7^ (124) # %}t>\<*\ Wo\ \^S\ oiu}. (151) ^- TllolH^ 

(121) nJ-M-^- ^-^-ofl>H #°1 (121) ^JZ JU^. 

<77> (151) B] ^^f^l^- Al-o]^ (siHcide) lf^r#ol JL^^^. 

tU^t n+ «1 ^ H *HH ^1 ^ ^ ^ J*| 

*>^l (ohmic contact) (161. 165)7]- *j >g ^1 o| oiu}. ^ ^ «-7fl (161) ^> 

^-=r^ ##^f (163) # 7l-*l Jl SJ_2.nl , ol ( 163 ) ^ 7^ «-7fl (165)^- ^ 

% °]^°\ *}^} (151)^ ##^f (154) ^flofl ^SH}. 
<78> «h£*fl (151)iH} ^ %>Aj ^ Jf*H(161. 165)°] ^ <^1 Si-2.^ 

-g- 30-80°ol iq- . 

<79> Jf*H (161 , 165) Til o] E (140) ^ofl^ Z>Z> ^-^o] 

tflo] t]^j (data line) (171) 5^ ^r^r^\ H^l?] (drain electrode) (175) oj 5] o| 

ol rj- 

<80> dlojE^ (171)^- 41 S ^t^Ji^. ^o-| 711 (121)5ZJ- jUT^-tVl^-. ^ tflol 

E]>3 (171)ofl>H (124) ^H^. Hfl^o. js-^o} 7}xl 7> (source 

electrode) (173) # o] =-u^. (173) ^.^(175)^ >| ^ ^ L 

Sl^oi nl^- tLj7 01 ^.efl o] 7^ (175) ^ (173) °) 7\^7\^[ 

\S% ^^fl U^olcq- 711 ojE (123) . ±^ (173) §J H3l?] 

(175) «>5.41 (15D-21 ##^f (154) ^ tJ^l H^H^l^Ei (thin film transistor, 

TFT) # oj , M|n> H^l^t-i^l *fl^ (channel) __fc_^ <H ^- (173) 2} H^l°] 
(175) Afol^ (154) oil ^^^tt. 
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<8l> (171) m ^^"(175)^- Al Xl<I Ag Xll ^-^r, Mo XI 1 

^r. Cr, Ti, Ta uHH 5} §^ °_>#o|^l^ , oj=o|^ ^ oit}. 

<82> XI ol (121)5} rJ}^>7}7,} ^ , CflolEi-a (171) ^ ^.*fl°] (175) 5} ^-^-g- 

30°~80°°1 ^A>Z># 7>-H ^ oir|. 

<83> ^tf^ ^-7fl(161, 165)^- n *}-*f5} «h£*(| (151)5}- n >8^f5} tilolt)>3 

(171) ^ H^l°l (175) Al-olollnj- ^^o>^ ^ ^ 7-} %># ^ 1># 

. ^l^l (151)^- 4:^: (173) 3} (175) A}o}g uI^^ce) cfl o} t} 

-2 (171) m ^^-(175)011 7}^\7] °>J7 ^#=1 7> x] ji °i/^n} , ifl^f ^-5} 

^ofl^ ^^1(151)5} ^o] cfl ol El >3 (171)51 ^1^> <gA\ 

TflolH^ (121)3}- *_>u}-^- Jf^o}}^ ^o} 7}7^ XM^ (121)3} rilolti^j (171) A}o} 

<84> mlolEi^ (171) ^ H*fl?] ^^"(175)3} w>S.^l (151) Jf£-5} oil ^ 

5} -^o} ^-^*}d} (photosensitivity) # 7\*}±r tM §^ . S}^ 

^1 ^ ^^t" (plasma enhanced chemical vapor deposition, PECVD) ^ 5} iz- 
a-Si:C:0, a~Si :0:F =-5} ^^*\-£r ^§ <3 . -^-7} ^S}-^f:£ ^t} ^. °1 
^-<>|^1 ^.J: n> (passivation layer) (180) o} *j ^ 5} <>| oiu}. 

<85> iL^^I (180) ofl^ til o}£}>Jj (171)5} # Jf^- §J E^flo] ^}^-(175)# Z>Z> H^i-fl 
^-^5} ^-^ (contact hole) (182, 185) o} ^ ^ S} o} o|t}-. 
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<86> ^^^-(180) ITO IZO u}^^ -f-^ §^ w>Apai o.^ 

ol^.o|^l ^-^o] S]-^ ^1^- (pixel electrode) (190) ^ ^tt^ ^ ^ Jf^ti 
(contact assistant) (92) 7} ^ >g 5} o| oluj. 

<87> 2^ ^^-(190)-^- >fl 7fl-5] o]>j f> (171)3}- ^ 7fl-9} ©1 ^ 71] O] E A] 

(121), ZL^JL 7]}°}^ (121) A>ol^ o.^ (131) ^-^^1^- 7j <$ ofl 

*l ^^^l^ 5U-^ , ^ (185) # #^°1 ^11 °] (175)14 #e]^-^ 71^.2. 

^ o^^Slo} (175) iL^^ft-i dlol^ o]7> «>^-t+. tH^1*> 

5}4:(PX5. PX6)^1 (190) 2} o^S]^- H^l°] (175) Z> X| o] H^j (121) 

^f^-ofl'H -rf*l &^r# (131)# ^^-H]o} Dj-^-n.^ -*f£-(133)°1 3^ 

°WM S}4: ^^-(190) 3} ^^^t}. 

<88> ^ 2# y-JlTT}^ , rfl ol E-l ^oT-ol S]"^: ^^"(190)^- 

(common voltage) # °]7> «>^- C+^- S.'M^ (200)^1 ^ ^ (270) 3} ^1 ^7l^># 

^?h2.^*| t ^^-(190, 270) Al-ol^ (3) °1 ^ ^ ^-7^## 7fl yfl <?J A] 7] . 

<89> §M *V 2]-^ ^^-(190)11} ^^-(270)^- <^ ^-^7l# 

Ol^o| M|n> H^7>l^El7l- ^ JjLH^ ^^IS. 7]-^ -n- 7.1*1-^-01 , *\<g -^1 

^# ^Sl-*r7l ^Ho>^ ^-^7]^ ^7,1 ^-^7l# ^-u}. -W-xl ^. 

^71^- ^ (190) m om -n-7.1 ^^-^(131)^1 §^ °_>#^ 

^. ^71 °1 -g-*U. ^ -^7] -g-^# feopl ^tt}o^ °-7;j (131) ofl 

(135) # ^f-JL 5\^i (190) ^ TJs] r>l oi^ ^^lo] (175) # ^ ^> ^ a-^> 

^ #^ 3X1 # A>ol^l 71 ell- 7^711 t>^. 
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oo> 5]-^ ^1^- (190) °1^^>^- (121) ^ dlol^-y (171)2} 

7fl^# (aperture ratio) # feojj! "J^u}, ^ =] *1 t£ Si^t- 

<9i> *L;q] (92) ^ ^ 2 - T S(182)# #c5>^ (171) °] # ^f^-Jf °3 

<92> iS^-(180)H} n± ^^-(190) ^?H) T3fl^^l-(ll)0l ^H]0l ol ^ 

<93> o]^ n 2 -^^. 67fl°] (PX1-PX6)# «fl^l%> ^ . S. 8# <^ 

<94> ^ 8ofl^, (1) ^- RGB ^^ilS S^S]^- AH ^Sfr , S.*! ^ 

S (2)^- RYG a>^^ o.^ ^ ^St, ^-^(3)^- GCB Sl^^\ 

^1°_># *fl M-^-M"^- ^ ^S.^ 5^°] ^Bfl7> H]t>l Z>Z> ^Jl} A}0} 

<96> ol^f> «>AJ o S> ^AH_ VI ^ ^ ^fs}^ (R, G, B) o] S] ofl A] o> D]-*flE} ^2 

ic^ ^fSfi (C, M, Y) # ^ 7fl«! ^^Hl- S-^>Al^ ^ ol t}. 

<97> fl^l , 1^°] t}^. ^Al^joll^^. § ffl^Jjo^ U,\ ^} f> ^ ol 
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^ -f-^O] XI Hfl 7>^ fet}. S. ^Al^i} 7±0] VI ^1°_>, 

< 98 > 9# ^^>°1 . ^l-^l^o] ^Sl-^ofl TCl-s. f|7l^ ^7> ^S.ofl xflofl MT% 

<99> 9^1 M , M^VO Dj-^l&l- t^^l^-e nl-^l&l- ^E-| (230)-^ -r^lll M- 

EHfl^r u}ol3^lEl Molt}, ah ^ (230)7} 

°] x^?4 i£S}# M-^vfljl D 1-7.1 ^ ^oil i|7] #7}«1# M-EHfl&u}. 

<ioo> ^ T^Pt 2 W m < H Ttfl^l I|7ll- 100olel-j7 nfl . t:}*!]e} ^ sjE} 

y\ ^o\^^ . dh2]ei-°i ° 0 >oi # ch#^^- «i7i ^ m^n ^o>7i^- ^# <^ ^ 

SUfi^ , ^^1^1^.^ 30% 7>7>ol #7}*>t+. 
<101> olVf ^-ol _ T]}*I]e} ufl^loll TiflAfloj Jf ol-i-^l- 1 ^, nJ-aflEj-ol <y=°l #olJZ ^ 

€tl# ol-§-7Tfxl o>J=- ol^ S.^ ^ 3X?\ *fl^-°11, flS.7> ^ ^SL^. % 

7>tt}o^ . ^Xl^.2.^ S^l ^1^ ^ S« 3^1 ^S^l U 

<102> , °l^i?_> LCDfmulti primary color LCD ; MPC LCD) ^ TV# Xl ^}l=> ^ 

AH 7il^> ^ t^7>^- #7>^>^1^>, TV ^Xl 7>^oll Ul^l-T^ ZL ^L±^r ZL^\ 3.7-] 

c ^Sm MPC LCD TV^l H-7\ 7}7\\ S^7 r t| 3t+Jl 1^ & Si^. 
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uflA] MflAfl o^^ cfl^m^.^ #7}Al U ^ ol^.T^, Tfl^S] 4-71- 7l-^l# 

^ $m. tl^-ol uflH^H^ 6^^^1 4-s^# yfl^l^}^^ , 

<i04> olAVofl^ ^^£] y>^^i*> ^AHHl A> -^^^>^^ln> i±h^ 

^ 71^. 7fl^# ol-g.*> ^7.}^ l^^ ^ 7^ ^Bfl ^ S. 

°ii 
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i^^-m i] 

TJ^^. «fl^ ^-^r^ £.^\^r OJ 3 3 3l*\ ^^^.M, 

ofl^ S Al ^1 . 

[^3^ 2] 

*f|l^-o(|>H . 

^1 . 
[^3^ 3] 

4] 

^7] A]l ^ ^ ^ 4-23-4:1- S^^JZ, ^7] *fl 2 

aio>, d>^]^ ^ ^^3" ^-sj-^l- Stm^- OJ 3^ S>M ^1 . 
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[^n 2 -^ 5] 
[^n 2 -^ 6] 

o]^t> t> ^ ^°o V 4-S|-4: . 4^1 ^°o V i^^SL^, SJ^Tfl «fl n % t> 

^J--°l *fll ^fS]^ ^ ^ »12 ?A y A S^^^r ^^r 0 -! S^?^-^ 

^ ^tfj^ 4^1 ^rfcofl 711 °lH ^tt^I 711 °1 H 

^. 3SlJi 

<I ^t^Ji^. «c>l ol o^xt) r-ll ol Ei ^«-cr>^- ^-^^1 tilolEl^ 

43" 7 1 foj 4- Si- 4i. <#7] A] I m ^112 4-51-4:^- ^1 -*fS]-^£l- ^2 ^"^^ 

4-Sl-^^ ol-ol^ oiji, 

-y-71 711 1 41-^ ^4 #7l *ll2 ^TiHl oij=. 

S^l ^1 . 
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[^n 2 -^ 7] 

l^^rl 8] 

^7} ^-S^^l ^ 7]} *\ *5 1 ^t^^. oiJ=- ofl^ sxl 

[^n 2 -^ 9] 
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